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farming	 systems	 (Borozan	 et al.,	 2013)	 often	
include	 usage	 of	 different	 additives	 in	 feedstuffs	




The	 presence	 of	 pathogenic	 bacteria	 in	milk	
is	the	most	important	economic	problem	of	dairy	
products	 industry	 (Hogeveen,	 2005).	 Although	
the	disease	caused	by	 these	bacteria	 is	generally	
called	 mastitis,	 it	 can	 be	 induced	 by	 several	
infectious	 agents,	 so	 far	 more	 than	 150	 species	
and	 bacterial	 subspecies	 in	 cattle	 are	 known,	
hence	 only	 10	 groups	 are	 identified	 in	 95%	 of	
cases	 (Shome	 et al.,	 2011).	 These	 groups	 have	
been	identified	after	a	conventional	classification	
that	begins	to	be	abandoned	with	the	application	
of	 modern	 molecular	 epidemiological	 tools	 that	
have	 counteracted	 the	 old	 classification.	 Data	
have	 shown	 that	 within	 the	 same	 species	 some	
isolates	can	be	classified	as	contagious	and	others	
as	environmental,	some	as	highly	pathogenic	and	
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glands	and	causing	mastitis.	The	mastitic	milk	 is	an	 important	source	of	disease	among	the	consumers.	 In	this	
paper,	we	present	a	study	case	of	pathogenic	bacteria	identification	by	DNA	based	methods	from	raw	milk	samples	
which	 were	 collected	 from	 farm	 cows	 with	 severe	 recurrent	 mastitis.	 Previously	 it	 was	 diagnosticated	 that	


















formation	of	 bacteria	 such	 as	Pseudomonas	 spp.	
(Hillerton	 and	Kliem,	 2002).	 The	 formed	biofilm	
will	survive	the	action	of	antibiotics	and	will,	most	
often,	result	in	recurrent	infection.
In	 the	 case	 of	 the	 diagnosis	 of	 subclinical	
infection	 some	 issues	 may	 appear,	 because	 the	
milk	 has	 a	 normal	 appearance,	 but	 an	 increased	








of	 mastitis	 pathogens,	 but	 will	 not	 provide	 a	
measure	of	the	degree	of	inflammation	associated	
with	 the	 infection.	 Individual	 cow	 SCCs	 will	
provide	 a	 determination	 of	 the	 level	 of	 infection	
in	the	herd	of	animals;	 therefore,	 for	an	accurate	








isolation	 and	 cultivation,	 is	 considered	The	Gold	
Standard	for	the	diagnosis	of	mastitis.
However,	 this	 gold	 standard	 tends	 to	 be	
replaced	by	the	modern	molecular	biological	tools	
but	 still	 this	 is	 remaining	 in	 the	 debate	 because	
both	 of	 the	 methods	 have	 their	 strengths	 and	
weaknesses	(Amr	El-Sayed	et al.,	2017).
Lately,	different	DNA-based	identification	tests	
have	 become	 available	with	 the	 characterization	
of	 pathogens	 at	 different	 phylogenetic	 levels	












deciphering	 the	 relationships	 between	 bacterial	
strains	from	different	sources	by	comparing	DNA	











Materials and methods  
The	 biological	 material	 was	 represented	
by	 four	 samples	 of	 raw	 cow	milk	 from	 different	
farms	 located	 in	 Arad	 County	 and	 they	 were	
noted	with	letter	from	A	to	D,	 from	animals	with	
a	 history	 of	 recurrent	mastitis	 and	 resistance	 to	
drug	 treatment.	 In	 the	 case	 of	 the	 four	 animals	
the	mastitis	 caused	 by	 the	 pathogen	 E.	 coli	 was	
communicated	by	the	owner.
DNA	 extraction	 and	 purification: A	 prepara-
tory	 stage	of	 the	 samples	was	necessary	 and	 for	
that,	30	mL	of	each	milk	samples	were	centrifuged	
during	 20	 minutes	 at	 14.000	 rpm.	 Then,	 after	
the	 discarding	 of	 the	 supernatant	 the	 sediment	
was	rinced	 in	300	mL	Phosphate	Buffered	Saline	





The	extraction	of	 the	DNA	 from	 the	 five	 raw	
cow	 milk	 samples	 were	 performed	 with	 the	
innuPREP	DNA	Mini	Kit	(Analytik Jena, Germany),	
according	with	the	manufacturer	instructions.









PCR	 and	Electrophoresis:	 The	 PCR	 reactions	
of	 the	 bacterial	 DNA	 were	 performed	 with	 the	
Surecycler	 Agilent	 Technologies	 Thermocouple	
and	 the	 primers	 used	 were	 selected	 from	 the	




The	 amplification	mixture	 was	 prepared	 for	




water.	 The	 PCR	 program	 used	 was	 as	 follow:	 3	
minutes	 at	 95°C	 for	 the	 initial	 denaturation,	 20	
seconds	at	95°C	for	the	denaturation,	20	seconds	




The	 electrophoresis	 was	 carried	 out	 by	 the	
migration	 during	 40	minutes	 at	 100	 V	 of	 25	 μL	
of	 each	 DNA	 PCR	 samples	 on	 an	 agarose	 gel	 at	
1.8%	 in	 TAE	 buffer	 and	 then	 the	 observation	 of	
the	migration	was	done	under	UV	 light	with	 the	
transilluminator	 UVP	 GelDoc-It	 Imaging	 System	
(UVP,	England).
Purification	of	PCR	amplicons	fragments	from	
agarose	 gel:	 The	 extraction	 from	 the	 agarose	 gel	
was	realized	with	the	Monarch	DNA	Gel	Extraction	
Kit	(New England BioLabs, USA),	and	prepared	for	
the	sequencing	protocol	(Bozac	et al.,	2016).
DNA	sequencing:	The	PCR	fragments	extracted	










were	 the	 entire	 quality	 and	 accuracy	 of	 the	 test	
is	 somehow	 assured.	 This	 is	 why	 new	methods,	
kits,	 lysis	 buffers	 and	 pre-enzymatic	 treatments	
of	the	milk	sample	are	always	developed	(Dibbern	
et al.,	2015;	Pokorska et al.,	2016).	Most	of	these	
methods	 are	 implying	 increased	 analysis	 costs	
for	 independent	 laboratories	 because	 of	 their	
specificity	 for	 milk	 samples.	 Considering	 this,	
one	of	our	objective	was	 to	 adapt	 and	develop	a	
new	sample	preparation	protocol	that	has	enable	
us	 to	 start	 the	 analysis	 from	 a	 small	 amount	 of	
raw	sample	 (either	 fresh,	 refrigerated	or	 frozen)	
and	also	obtaining	the	most	of	genetical	material	





extraction	protocol	 that	 is	 to	 be	 followed	 can	be	
adapted	 to	any	user	preferred	method,	 since	 the	
biological	matrix	 is	 represented	 by	 cleaned	milk	
somatic	 cells.	 In	 order	 to	 sustain	 our	 statement	
recordings	 of	 DNA	 quality	 and	 quantity	 were	
performed	 and	 overall	 our	 results	 are	 slightly	













the	 values	of	 the	purification	 results	 of	 the	 ratio	
A260/A280	were	all	around	1.8	meaning	that	the	




agent	 E.coli	 and	 also	 some	 antibiotic	 resistant	
genes	 were	 detected	 by	 performing	 End-Point	
PCR	 analysis	 (data	 not	 shown).	 However,	 this	
represented	 only	 a	 confirmation	 of	 the	 previous	
diagnostic	 and	 the	 adapted	 treatment	 disposed	
accordingly	did	not	provide	the	expected	results.	
Since	 the	 E.coli	 infection	 was	 counteracted	 by	
antibiotics	 treatment,	 it	 was	 clearly	 that	 some	
other	 infection	 causing	 agent	may	 be	 present	 in	
the	 samples.	 Therefore,	 instead	 of	 searching	 for	
28
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them,	 it	was	decided	 that	 the	most	 effective	 and	
accurate	test	is	PCR	sequencing	based.	
According	 to	 a	 large	 number	 of	 studies	
carried	for	in	the	last	two	decades	(Shinichi et al.,	
2019;	Lima	et al.,	2018)	 the	16S	rRNA	genes	are	




already	 standardized	 this	method	was	 preferred	
for	 the	 identification	 of	 secondary	 infectious	
agents	 that	were	 suspected	 to	 be	 present	 in	 the	
biological	samples.







The	 DNA	 samples	 were	 sequenced	 and	 the	
results	 returned	 sequences	 over	 1	 kb	 for	 each	
of	 the	 analyzed	 samples.	 The	 resulted	 DNA	









microorganism	Pseudomonas aeruginosa.	 In	 total	
we	were	able	to	 identify	several	matches	at	88%	
and	 87%	 identity	with	 bacterial	 DNA	 sequences	
of	 Pseudomonas aeruginosa	 strains	 such	 as	 the	













A 36,78 1,28 0,67 74,30 1,65 1,73
B 42,04 1,12 0,62 89,40 1,58 1,82
C 48,56 1,09 0,74 96,03 1,71 1,65



















four	 analyzed	 samples	were	 found	 to	 containing	
others	 infectious	 agents,	 known	 to	 cause	 bovine	
mastitis.	Also,	more	 important,	 the	milk	 samples	
were	 collected	 from	 animals	 belonging	 to	 an	
acclimatized	 imported	 bovine	 breed	 that	 can	 be	
sensitive	to	this	bacterial	strain.	However,	we	did	
not	 find	 any	 records	 to	 sustain	 our	 suppositions	
and	more	clarifying	studies	are	to	be	made	in	this	
direction.
Conclusion   
The	protocol	 for	 isolating	DNA	directly	 from	
bovine	milk,	described	in	this	paper	proved	to	be	
of	high	performance	in	terms	of	reducing	the	time	
and	 economical	 costs	 of	 analysis,	 providing	 very	
good	outcomes.	
The	PCR	and	sequencing	of	 the	DNA	and	se-
quences	 of	 the	 four	 samples	 from	 raw	 cow	milk	
from	cows	with	mastitis	in	this	study	revealed	the	
presence	 of	 pathogenic	Pseudomonas aeruginosa 
bacteria	strains,	that	were	not	identified	previous-
ly,	 using	 	 the	molecular	marker-based	 identifica-
tion	method	that	proved	to	be	efficient	and	precise	
and	but	also	unexpected.	
Therefore,	we	 conclude	 that	 further	 conven-
tional	 methods	 must	 be	 applied	 in	 order	 to	 ef-
fectively	diagnose	the	source	of	mastitis	for	those	





Abordarea bioeconomică a agenților antimicrobi-
eni - utilizare și rezistență.
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